shows regional water consumption differences under the recent-trend cooling case in 2100 among the 23 Shared Socioeconomic Pathways (SSPs) and climate mitigation scenarios. 24 Figure S3 shows electricity generation under the baseline case for SSP1-5 in the Middle East. Figure S4 assumptions from 1971 to 2100. There were several differences in the methods between this study and these previous 44 studies, including the future scenarios and assumptions of future technological improvements. One of the largest 45 differences was that we considered both socioeconomic changes and climate mitigation changes using the latest 46 scenarios on global change based on the socioeconomic scenarios of the SSPs and climate mitigation scenarios based 47 on representative concentration pathways (RCPs). 48
Our estimates of water withdrawal and water consumption without hydropower were mostly within the range 49 of the previous estimates. However, water withdrawal and water consumption without hydropower under SSP5 were 50 considerably larger than previous estimates. There are two explanations for this discrepancy. First, compared to 51 previous studies, the composition of energy sources in SSP5 depended more on fossil fuels and biomass power, which 52 required more water. Second, we did not consider any technological improvements beyond the shift in cooling system 53 target period, because the electricity generation from hydropower in this study began to increase sooner compared 59 with previous studies. In addition, SSP5 had a considerably larger water consumption with hydropower than previous 60 estimates, similar to the case of water withdrawal and water consumption without hydropower. However, water 61 consumption under RE_3.7 in Kyle et al. (2013) that the technological improvement rates were consistent with SSP narratives; the rate of SSP3 and SSP4 was one-74 quarter while the rate of SSP2 was one-half those of SSP1 and SSP5. However, they found that their results were 75 highly dependent on the technological improvement rate assumptions. For example, water withdrawal in SSP1 was 76 smaller than that in SSP2, mainly due to the higher technological improvement rate in SSP1. In addition, they found 77 that future technological improvements were difficult to predict and had large uncertainties. 78
In this study, we made assumptions on the shift in the proportion of cooling system types in use to represent one 79 technological improvement. As mentioned in Sect. S3.1, we did not consider other technological improvements, such 80 as power plant efficiency improvements or the introduction of water-saving technologies, to avoid increasing the 81 uncertainty. Our water withdrawal and consumption results were generally larger than those of Fujimori et al. (2016a) . 82 However, our results would have been lower if we had considered additional technological improvements. 83
Fujimori et al. (2016a) applied different technological improvement rates to each SSP, consistent with the SSP 84
narratives. Meanwhile, we applied the same cooling system type assumptions to all SSPs. By applying the same 85 assumptions to all SSPs, we obtained the following results. SSP1 had the smallest water withdrawal and consumption 86 among the SSPs, even though we did not consider differences in technological improvements in the SSPs. SSP2 and 87 SSP4 had similar average water withdrawals and consumptions (Sect. 3.2). If we had considered differences in 88 technological improvements, the average water withdrawal and consumption in SSP2 would have been smaller than 89 that in SSP4, because the rate of technological improvement in SSP2 is higher than that in SSP4. The average water 90 withdrawal and consumption in SSP3 was smaller than that in SSP2. However, the relationship between SSP2 and 91 the differences in technological improvements among the SSPs, the relationships among SSPs might have changed 97 from SSP1 < SSP3 < SSP2 = SSP4 < SSP5 to SSP1 < SSP2/SSP3 < SSP4 < SSP5. 98 99
S3.3.
Comparison of water withdrawal for electricity generation with industrial water withdrawal in 100
Hanasaki et al. (2013) 101 102
Water use for electricity generation is included in industrial water use. However, our results of water withdrawal 103 for electricity generation under SSP1 and SSP5 in 2100 were about 2 and 3.5 times larger than the industrial water 104 withdrawal in 2085 determined by Hanasaki et al. (2013) (Fig. S6 ). This was because Hanasaki et al. (2013) assumed 105 high technological improvement rates in SSP1 and SSP5, similar to the assumptions of Fujimori et al. (2016) . In 106 addition, Hanasaki et al. (2013) did not consider the effect of energy source composition. In particular, in SSP5, 107 electricity generation depends on fossil fuel, which requires a large amount of water. Therefore, the water withdrawal 108 in SSP5 of Hanasaki et al. (2013) was much smaller than both of our results and those of Fujimori et al. (2016) . 109 Hanasaki et al. (2013) suggested that the water withdrawals in SSP1 and SSP5 were smaller than the other SSPs due 110 to higher technological improvements. However, we found that the relationships among the SSPs changed by 111 considering the effect of energy-related factors. This study ( ) 
